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' ~ ABSTRACT

A time division multiplex switching network comprises

~a data word circulating store and a random address
- circulating store. These two circulating stores are syn-

chronous and have data word registers and random
- address registers respectively associated two by two.
 The bytes in the time-slots of an incoming supermulti-
- plex highway are written in the data word registers and

addresses depending on the outgoing time slots which
are to be connected are written in the random address
registers. These addresses are incremented at each step

- of the random address circulating store. When the in-

cremented address reaches a predetermined value, a

- data word is read in the data word circulating store.
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TIME DIVISION MULTIPLEX SWITCHING
NETWORK WITH AN ASSOCIATIVE BUFFER
STORE OF THE REGISTER COUNTER TYPE

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to improvements made
to time-division multiplex switching networks and,
more particularly, to switching networks of this type in
which the buffer store is an associative type store ad-
dressable by its contents and constructed using coupled
charge devices (CCD).

Description of the Prior Art

U.S. Pat. No. 3,971,892 includes a description of a
time-division multiplex switching network comprising
an input stage having plurality of incoming multiplex
highways and a supermultiplexer converting the said
incoming multiplex highways into one incoming super-
multiplex highway; an output stage having outgoing
supermultiplex highway and a superdemultiplexer con-

verting the said outgoing supermultiplex highway into a

plurality of outgoing multiplex highways; a buffer store
having a write in input connected to the incoming
supermultiplex highway and a read out output con-
nected to the outgoing supermultiplex highway; and
means for sequentially writing, in data storage locations
of the buffer store, the words present in the time-slots of
the incoming supermultiplex highway. The said buffer
store 1s a circulating store addressable by its contents.
The buffer store includes random address store loca-
tions associated with the said data store locations and a
- fixed address store giving the addresses of the compo-
nent time-slots of the outgoing supermultiplex highway.
Plural comparator means, each associated with a data
store location, and a random address store location
compare the random addresses written in the address
store locations with the fixed addresses of the compo-
nent time-slots of the outgoing supermultiplex highway
to control read out of the word associated with a given
random address when there is identity between the said
given random address and a fixed address.

Assuming that there are N multiplex highways in a
supermultiplex highway and 32 time-slots in each multi-
plex highway, the address (j-1) modulo 32N 1s written in
the random address store location associated with the
data store location containing the word in time-slot of
address 1 in the incoming supermultiplex highway and
the circulating store advances stepwise. When random
address (j-1) is equal to fixed address (j—i) assigned to a
given step of the circulating store, the word is read out
and transferred into time-slot of address j in the outgo-
Ing supermultlplex hlghway

SUMMARY OF THE INVENTION

The object of the invention is to provide a time-divi-
sion multiplex switching network in which the fixed
address memories included in the stages of the circulat-
ing store and the comparators associated with these
fixed address memories are done eliminated.

In the prior art, the words and their associated ran-
dom addresses progress unchanged in the circulating
store from the input stage thereof up to the stage having
a fixed address equal to the random address. In the
invention, the associative buffer store is arranged as a
~ counter and the random address which is written in the

circulating store at the input stage thereof is incre-
mented to each circulation step; the reading of the data
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word is ordered 1n the circulating store stage when the

counter overflows.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described in detail in rela-
tion to the accompanying drawings in which:

FIG. 11s a circuit diagram of the time-division multi-
plex switching network described in the aforemen-
tioned patent;

FIG. 2 is a circuit diagram of the time-division multi-

plex switching network in accordance with the inven-

tion;

FIG. 3 is a circuit diagram of the principle of an
assoclative buffer store with count down:

FIGS. 4, 5 and 6 are circuit diagrams of that part of
the associative buffer store: and which serves as a con-

irol store;

FIGS. 7, 8 and 9 are tables showing how the incre-
ment or decrement by one unit of the address word is

performed at the rate of one bit weight per one memory
step.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

~ Referring first to FIG. 1 which relates to the prior
art, each store location of buffer store 20 comprises a
data octet area 200g to 200023 respectively, a random
address area 201p to 201023 respectively, a comparator
2020 to 2021023 respectively and a fixed address area
203p to 2031023 respectively. Address areas 203g to
2031023 form a read only memory, a wired memory for
example. In other words, these areas unalterably con-
tain the binary numbers O to 1023.

Inputs of AND gates 2040 to 2041033 are respectively
connected to octet areas 200p to 200,023 and compara-
tors 202¢ to 2021023; outputs of the AND gates are con-
nected to OR-gate 206, connected to outgoing super-

multiplex highway 41. The comparators each receive a

fixed address coming from the read only memory.

Buffer store 20 is the circulating type. The data octet
areas are eight-bit ones and the random address areas
have ten bits. Consequently, there are eight unit memo-
ries 20000 to 2007 ¢ in memory area 200p and the same is
so in the other data octet memory areas. There are ten
unit memories 201ppo to 20190 in the random address
memory area 201p and the same is so in the other ran-
dom address memory areas.

AND-gates 20700 to 2077 are cennected to the out-
puts of unit memories 200p 0 and to 2007 o to the inputs of
unit memories 2000 to 2007 The buffer store part
concerning the data octets is not looped; it receives at
each frame the eight-bit words present in the time-slots
of the incoming supermultiplex highway.

AND-gates 20850 to 2089 connect the outputs of
unit memories 201g,p to 2019 to the inputs of unit mem-
ories 201p,; to 201y ;. Similarly AND-gates 208p 1023 to
2089 1023 connect the outputs of unit memories 201¢,1023
to 20191023 to the inputs of unit memories 201g¢g to
2019 0.

It can thus be seen that a data octet and a random
address may be written respectively 1n input stages 2000
and 201p and that the octet together with the random
address cyclically move around the circulating store,
the octet path being non-looped and the address path
being looped.

The manner in which the associative circulating store
works is as follows:
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Assume that time-slot of address 0 in the ‘incoming
supermultiplex highway is to be connected to time-slot
of-address j in the outgoing supermultiplex highway.
The incoming octet is written in register 2009 during
- time interval to and address j is written in register 201
during the same time interval ty. Due to the circulation,
the octet, together with the address of the outgoing
time-slot, progress stepw:rse advancing one step per
time interval. At any moment, the random address may
be compared with the fixed address written in the stage

of the read only memory 203 which is associated with

the stage of the buffer store in which octet and random
address are actually lying. In particular, at time interval
tj, the octet and the random address are respectively in
‘registers 200; and 201; which are associated with stage

203; of read only memory 203, the comparison of the

random and fixed addresses is positive and the octet of
address 0 is read out and transferred into time-slot of
address j in the outgoing supermultiplex highway.
Now assume that time-slot of address i in the incom-
~ ing supermultiplex highway is to be ‘conncted to time-
slot of address j in the outgoing supermultiplex high-
way. The incoming octet is then written in register 2000
at time interval t;and the random address (which now is
merely j) is written in register 2019 at time interval t;. At
time anterval tp the octet and the random address: are
respectively in registers 200(1024—7) and 201(j024—). At
time interval t;, the octet and the random address are

respectively in registers 200(1024 —i+)) and 201(1024_.,-.;. -
Consequently, j 1s not written at time interval t;in regis-

ter 201p; but instead (1024 —i+j) modulo 1024, that is

(J-1), is written in register 201p. The result of this is that
if 1=0, ] is written at time interval ty in register 201p.

- FIG. 2 is an illustration-of the associative circulating
buffer store in accordance with the invention. It com-
prises 8X 1024=8192 information ‘bit- -memories and

10X 1024=10240 random address bit-memories. The
tnformatlon bit-memories are designated by: |

* & & B E R RS ST S SREEYE
L L

6009 1023 to 6007, 1023.

The information bit memories are arranged i In a circulat-
ing store in whtch a eight-bit data word can occupy
1024 successwe word locations.

The random address bit- memorles are de51gnated by

6010.1023 to 60191023

The random address bit memories are arranged in a
circulating store in which a ten-bit address word can
occupy 1024 successive word locatlone L .
‘The address bit-memories are also located in count—
Ers. | - _- .
As a]ready said, while the address memory is looped
from stage 601023 (6010,1023 to 6019 1023) to stage 601
(601p,0 to 6019 ), the data memory is not looped. Gates

10

15

20 an OR-gate connected to the outgolng supermultlplex
hlghWay 41.
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| N 6070_0 __.to. 6077_(}.

6070 1023 to 607? 1023

connect the stages of the data part of the buffer store.

.Gates

N N NN EEEEEEEEEE

6080,1023 to 6089,1023

connect the stages of the address part of the buffer
store. Ftnally gates .

' 6{}40 tﬂr 6041021 h

connect the stages of the data part of the buffer store to

It can be seeft that FIG. 2 resembles FIG 1 to a

'certam extent However, the random addresses wrltten

55 1N the address locations when they pass from one given

word Iocatton to the next. In contrast, in the FIG. 1

system the random addresses are c1rculated without

modification and are, at each successive ]ocatton, comi-
pared with fixed addresses.. This incrementation is per-
formed by means of adders 6025 to 6021023 and unity
sources 6030 to 6031023 Counters 601g to 6011023 over-

flow when they reach 1024. Assume that incoming

time-slot of address 1 is connected to outgoing time-slot

of address j, and that the incoming time-slot contains a
35

word which is written at time interval t; in input data
register 600p while address (1024 —j+i) is written in
input address register 601g. When this address arrives in
register 601¢;_; at time interval t; 1.e. after (_]-—1) time

1ntervals, the address becomes

1024 — i)+ (j i) = 1024

,Counter 601(;_ 5 overﬂows and operates gate 604 )
via wire 609¢_; and the octet in circulation leaves at

time, interval t; Reference is now made to FIG. 3,

wherein each. stage of the address part of the buffer

-store assigned to the octet reading control comprises a
| p]urallty of cells Cg; with 0=k=9 and 0=1=1023. In

FIG. 3, the horizontal arrows'in cells Ck jrepresent the
progression of the address.words, whereas the diagonal
arrows represent the progression of the carry over val-
ues. On the line of index k=0, the previous carry over
1S replaced by a binary digit 1.

FIG. 4 1s an illustration of how a cell Ct ;1s set up n
a coupled charge device.

Unit. memory 70 temporarily ;stores the address blt
A;\_;resultlng from the addition which takes place in cell
Cr. Unmit. memory 71 temporarily stores carry over bit

Ry sresulting from the carry over of the addition which

takes place in cell Cg ;. Control electrode 72 controls
coupling of the charge of By jto A ;depending on the
potential of electrode 72. Equipotential link 73 connects

cell 72 to.change sensor 73. CCD (charge coupled de-
vice) adder 75 receives the charges due to the previous
carry over Rt _1),sand the previous address bit A (/—1).

Potential ;barrier 76 enables the excess of charge of cell
B,1 Ry, Finally, electrode 77 allows to be coupled to
cell the contents of cell B to be cleared after an addi-



5 e
tion Operatlon and PN .junction 78 makes it p0551ble to
absorb the prewous charge-if necessary. S

FIG. 5 i1s'a view of an assembly of 9 cells such as that
described in FIG: 4. |

Cell Ck operates in the followmg manner. = 'S

" It can be seen- that the address part:of the CImulatlng
buffer store shown in FIG. 3 has 1024 output wires
6100 to 6101023 respectlvely connectéd to cells Coip to
Co;1023. Each ‘of wires 610p to 610j073is’ respectively
connected to a wire, 609 to 609,023 by means of ‘an
inverter circuit, discussed infra. Wire 609 (;_; controls
gate 604(;_; which allows the reading at time interval t;
of the data-word entered at: time interval t;, On each
clock pulse defining a time interval, the:charges repre-
sentative.of the logic levels derived from cells R—1),7 15
and Ay —1) are transferred to cell Bg; where they are
added. Potential barrier 76 allows any surplus charge to
pass-to: cell Ry 1. (Surplus charge is coupled to cell Ry,
the contents of cells only if Agy—1)and R(k—1),1 are
both binary one values. The contents of cell Rk ;conse-:
quently represents the carry over of the addition. Next
solely the absence of charges in cell Ry s makes for the
transfer of the contents of cell Bk;into cell:Ax, it thus
follows that the result of the addition is to be found in
Axl

A final clock pulse on the electrode 77, FIG. 4, ena-
bles the binary signal of cell B, to be set back to zero.

‘Tables 1 to IV herebelow ‘summarize the' posmble
cases.

* "ﬂ o LR ' o i-.q.'l..-v..'

20

25

‘TABLE I 30
The initial mtuatmn is Arg—1p = 0; Rep— 1_)1 = 0
AR (=1 Rk—=1)g - Brs- - Rpy i Apy
Ist time 0 0 0 0 0
2nd time - 0 - 0 0 0 0 |
3rd time 0 0 0 0 0 '35
4th time 0 0 0 0 0
- TABLE I1 |
The lnltlﬂl situation is Arid—1D=0Rg_ni=0 - 40
Ara—1  Rg—1y Bk,! Rkt Ak |
© Ist time }) 0 1 0 0
2nd time 0 0 1 0 0
3ird time 0 0 0 0 1 .
4th time 0 0 0 0 I |
45
. | o
TABLE III
*  The. initial sitvation is Ag—1) = 1; Rge_p g =0
CArg-1y  Ri—ns By Rei  Agi 50°.
1st time 0 0 1 0 0 -
- 2nditime- 0 - .0 1 ] 0
3rd time 0 0 0 0 O
4th time 0 0 0 0 0
| TABLE IV |
The | mttlal situation is Ag (] |_) = |; Ry =1
Ard-1n  Rg—1), B Rt A‘-k,z
1st time 0 0o 1317 0 Fo
2nd time 0 : 0 - 1 . -1 . 0 60
3rd time 0.-. D0 D BRI VIR S S
0.. . . 0 0 . 0

~,+ 4th time

The readlng of the data octet frem one of the octet
reglsters is controlled by the carry over in cell.'Cgy 65
‘With this in mind, the potential derived in:‘charge sensor
73 in FIG. 4 must be considered. Howevet, this poten-
‘fial allows the octet to- be read only when:the value-of

4,334,304

10 ‘progression of the charges.: Charge sensor 84 is con-

nected to the output gate 604; of the octet register 600;.

the charge:packet répresentative of the carry over is

zero; the sign should ‘thus be inverted. Sensor 73 is
therefore connected to: an inverter-regenerator, a de-

vice quite familiarito those of ordinary skill in the

charge coupled device field. Such an inverter is shown

in: FIG. 6, wherein isolating diffused part 80 localizes
the charges in the cell. PN junction: 81 is biased to gen-

erate charges. 82 is an electrode connected to charge
sensor 73 of cell Cq . Clock electrode 83 controls the

Finally non-biased PN junction 85 absorbs the charges.
Thus reading of the octet is controlled by control
charge sensor 84.
- The manner in which the address part of the buffer
store works is:described from.the following example.
Assume that incoming time-slot of address i=3 in the
incoming supermultiplex highway is to be connected to
outgoing time-slot of' address j=960 in the outgoing
supermultiplex hlghway At time interval t3, the octet of
address 1=3 1s written in reglster 6000 and, at time inter-
val tg60, i.e. 957 clock pulses later, it is to be read from
reglster 600957. An address or control word is written at
time interval t3 in address reglster 6010 The address

~word _reaches the value 1024 after it has circulated

around to register 600957, this address word is normally

1024 —(—1)=67=0001000011

The foregoing reasoning assumes that, at each stage
of the circulating store, a complete addition (including
the propagation of the carry-overs) of unitary and the
address word 1n the address register of this stage takes
place. I
In this system of complete addition at each stage, the
operation of the address part of the buffer store can be
summarized by the following table:

nﬁmber of
| address
- time-slot: register °  address word
to ~ 601ip2] 64 =0001000000
ty ' 6011022 65 =0001000001 -

ty 6011023 66 =0001000010

writing-in

.' 67_:060.1000_011

1 .
lllllllllllllllllllllllllllllllllllllll
.....

'In keeping with another characteristic of the inven-
tion, the addition .of unity to the address when the ad-
dress passes from one stage of the buffer store to the
following stage is distributed over a number of stages
equal to the number of bits in the number where the
counters”overflow; thus the addition i1s not performed
once at each stage.

Under these conditions and supposing that the num-
ber for whi¢h the counters overflow has eleven bits, the
addition of 1 to the address occurs in ten clock pulses
by initially addmg +1 to the address bit of binary
weight 0; then during the following time interval the
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carry from this first addition is added to the address bit

of binary weight 1, then during the following time inter-

val the carry over of this second addition is added to the

address bit of binary weight 2, and so forth..

Table V hereinbelow represents a portlon of the ad-'

dress part of the buffer store contained in the register

and counter. In each box of TABLE V, there are two

unit memories A (/—1)and R —1),/. Each box of a hori-

zontal line corresponds to a bit of an address word.

Each box of a column corresponds. to one of the 1024

positions of the address part of the buffer store. The

- following sketch represents the locations in Table V of
the added bits B

() Arug-1n + Ra—n ——-9 A 1and Ry s (carry over)

1
Ak U—-lll
R(L——l)!l

. | I
ERI: 11 IAA-.; ]

" ———

Table V therefore represents the following additions:

——» Ag.957 and Rp.957

Ap9se + 1

A1,955 + Ro956 —>A1,956 ﬂﬂlel.’OSﬁ

A29s4 + Rj.955 ——=> A gss and R 955

&% & 3 & # % & 4 4 & B F PSRBT SRR

A4956 + R3957 =——>A4 957 and Ry 957

These additions are represented in Table V of FIG. 7
by brackets connecting the two digits to be added and a
vertical arrow to the resulting sum and a diagonal
arrow to the carry over. These operations occur at each
interval of time; 10240 elementary operations of the
type indicated in Equation (1) therefore take plaee dur-
ing each interval of time. -

Coming back to the above example at time t3, the

~address word lies at stage 0 (stage 601p); the same 1s true
of the data octet (stage 600g). The address progresses
through the address register and counter by undergomg
successive additions.

Closer consideration of the staggered addition pro-
cess corresponding to position or stage 957 reveals that
this position eorresponds to the output of the data octet
at time togo since the octet was entered in t3.

Table VI is a repeat of Table V with the addition of
the time references corresponding to this particular
case.

In Tos3, on one line appears:

Ag,958 and Ro958
A1.957 and Ry 957
‘Aj955 and R2.956
Aj3955 and Rj3 955

Ap,957 +1

A1.956 + Rp,957
A2.955 + Ri956
A3953 + R2.955

A A

A4.953 + R3954 A4.954 and R4 954
As9s52 + Raoss As,953 and Rs 953
Ap951 + R595 Ae.952 and Rg 952
- A7950 + Rgos51 A17.951 and Ry .95)

10

15
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| -eontmued

As 950 and Rg, 950
Ag 949 and Ro 949

.

Asg949 + R7,950
A9,948 + Rg.949

e

‘These ten elementary operatlons correspond to the a
control word at time tosa. o
The calculation follows through t953, tgs4 . . . etc.
Consider the series leading up to the complete addltlon
corresponding to a determined number in ten steps:

Al tgs), we have. A09s6 + 1

in particular

~—=3 A 957 and Rp 957

At t9s2, we have A1956 + Rog57 —=>A) 957 and Rj 957

At tgs3, we have . A3 956 + Ry9s7 —=>Az9s7and R2957 .

At toss, we have  A39s6 + R),957 —=>A3,957 and R3 957

At tgss, we have | A4_95_ﬁ + R3.957 934_%7 and R4957 .

At t9se, we have As 956 + Ra,957 ~—=> As,957 and Rs,957

At tgs7, we have A6.056 + Rs957 —=>Ag 957 and Re9s7

}

'A7956 + Rg957 ——=>A7,9s57and R7,957

At tgsg, we have

At tgso, we have  Ag9se + R7.957 —=> A3.9s7 and Rg 957

- At t9ep. We _have_ o Aql_qss + Rs_os'! '915&9.95? and Rg 957

The last carry over Rg 9s7is the one which ¢ causes the
reading of the data octet at time toep.

Table VII resumes the digital example of connectmg .
incoming time-slot 3 to outgoing time-slot 960. In this
table, each line represents an address word with its
carry overs as before; however in this case, the table
indicates the development of the address word in time
by leaving the other address words out of consideration.

The first line of Table VII represents the address

word at time tgsp..¢; in the second line of the Table
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representing tgs1..¢, the same word has advanced by
one open line, etc. | |
In Table VII, the addition process can be followed on
- the digital example. In particular, the diagonal indicated
by the closed loops represents the prOpagation of the 5
addition in ten clock pulses termmatmg in overflowmg
of the counter at the value of 1024. | |
At time t3, an address other than 67 must be initial-
ized. The initialized address results from the followmg |
analy51s | | 10
If it is assumed that the writing of an address in the
address part of the buffer store occurs at time t3 as speci-
fied hereinabove, only the most significant bit is exact at
that moment. The previous bit had a correct value at

position 1023. At position 0, the value of the previous 13
bit must be deducted from the value

67 + 1 = 0001000100 in binary

! - 20

Its value is thus O

The previous bit had a correct value at position 1022.
At position 0 1t must therefore be deducted from the
value . 15

67 + 2 = 0001000101 in binary
?

~ Its value is thus 0

30

And so forth.

The following table 1ndlcates the value of the bits
which are written in register 601g instead of 67.

335

. 9876543210
0001000011 . 67

!
0001000100

!
0001000101

I
0001000110

1
0001000111

T
0001001000

1
0001001001 67 + 6

!
0001001010

t
0001001011

!

0001001100
2
The value to be written in position O (stage 601¢) is therefore
(without taking the remainders into account)
0001001010 (indicated by the
arrows pointing upward) 33

weight of the bits
weight 9

weight 8 67 + 1

weight 7 67 + 2 40

weight 6 67 4 3

weight 5 67 + 4
weight 4 67 + 5 45

weight 3

weight 2 67 + 7

weight 1 67 + 8

50

weight O 67 + 9

More generally speaking, let 1 still be the incoming
time-slot to be connected to outgoing time-slot j. Put
]j—i=a (mod. 1024). | 60

Let “.” represent the logic “AND” operatlon, +7
the loglc “OR” operation and “plus” the anthmetlc
“binary addition” Operatmn

To connect time-slot 1 and ), the fo]lowmg word is
written at the input of the address store at time t: 65

[ (a.2%). (a plus 1.28) _

The remainders to be initialized take the following
values:

10

-continued

 + (aplus 1.27)
-+ (ﬁ plus 2.29) .

-+ (a plus 3.2°) ,
+ (a plus 4.2% .

'+ (a plus 5.23) .

+ (a plus 6.2%)
+ (a plus 7.21) .

+ (a plus 8201) :

+ 27

[ (2.28) .

+ (a plus 1.27) .
+ (a plus 2.29) .
+ (a plus 3.29).
+ (a plus 4.29) .
+ (a plus 5.29).
+ (a plus 6.22) .
+ (a plus 7.21) .

+ (a plus 8.201) .

+ 27

. (a plus 2.27)

(a plus 3.2%)

(a plus 4.2°)
(a pius 5.24)

(a plus 6.2%)

. (a plus 7.2%)

(a plus 8.21)

(a plus 9.20)

(a plus 1.28)

(a plus 2.27)

(a plus 3.25)

(a plus 4.2%)
(a plus 5.2%)
(a plus 6.23)
(a plus 7.22)
(a plus 8.21)

(a plus 9.29)

] x 21

] x 21

What we claim is:

1. A time division multiplex switching network com-

prising:

in an input stage, a plurality of incoming multiplex
highways and a supermultiplexer converting the
said incoming multiplex highways into one incom-
ing supermultiplex highway;

in an output stage, an out-going supermulitipiex high-
way and a superdemultiplexer converting the said
out-going supermultiplex highway into a plurality
of out-going multiplex highways;

a circulating buffer store addressable by its content
and comprising an input data word register and
further data word registers forming a data word
partial circulating store and an input random ad-
dress register and further random address registers
forming a random address partial circulating store,
said data word partial circulating store and said
random address partial circulating store operating
synchronously and having associated data word
registers and random address regtsters;

means for successively writing in the input data word
register the words present in the incoming time-
slots of the incoming supermultiplex highway;

means for successively writing in the input random
address register addresses depending on the outgo-
ing time slots to be connected to the incoming time
slots;

means for steppedly incrementing by 1 the addresses
written in the input random address register each
time said addresses pass from a random address
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- register to the next of:the random address partial
circulating store, and -

means for reading out the word stored in a data word

register associated w1th a random address register
when the incremented address stored therein has
reached 2 predetermined. ‘value
2. A time division multiplex swﬂchmg network as. set
forth in claim 1, in which the means for steppedly incre-
menting by 1 the addresses written in’ the input random
address register consists in a unit addend register form-
ing a counter with said random address regi'ster, said
counter overflowing for a predetéfmined value and said

4,334,304
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-reading means are operated when the incremented ad-

dress has reached said counter overflowing value

* 3.-A time division multiplex switching network as set
forth in claim'1 in which the random addresses have k

5 'bits and  the means for steppedly incrementing by 1 the

10

15

‘addresses written in the input random address register

are distributed addition means synchronous with the

*mrculatmg buffer store successively adding 1 to the bit
of binary weight 0 in a first addition, adding the carry

over of said first addition to the bit of binary weight 1,

‘in a:second addition, adding the carry over of the
(k~— I)th addition to the bit of binary weight (k—1) in a
(k— Dth addition, the carry over of said (k— l)th addl-

tion controlhng said' reading: out means.
S | ok ok %k kX
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